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"1, °  Summary
D ) Th18 ;f’ePort reviews the technical progress. ;mé.d’e,dur’ing;thel second~
D ‘..b?iﬁatmo'n‘th—ly period of the erxginee.ring 'p‘-r.e;g're.‘m; It also exjplain's. fhe ‘status:
| of ,te_chni‘ea‘.l .de'velegmé’nt: at i:,he end :of. thls period, V
j - An experimental rn_:’O'd‘.év')l 1/2.watt Al ‘systerh i‘s.. described in .:detail.’
j . ElectrOan:i‘echamcal z.cievi-ee.s: d-e:s'ivgned’”~e:spe‘c(:ia'11y for this ..applli:qat'ion
are discussed, | |
] | A brlef description ‘o"f Ee,_pe:e'ch': modulator development is presented,
_‘} The results of mlmature .capacitor -and resistor r.eve;luation, tests are.

Plans for the third 'pe_.r.i:od are Ij.eve.ale:d;,

O
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2. Introduction

The obj_‘e:cti‘ve:s of the initial phase are to perform the major portion

-of the basic: engmeermg development requ1red for the. entire contra.ct and
‘to produce a flnal prototype set -of hlgh\].y m1n1a.tur1zed h:Lghly rella.ble type

'Al emission bas1c modules for 1/2 watt low frequency band operation,

A 1/,2 watt IoW frequency ban‘d Al experimental ijstem has. been coms

pleted. Work is progressing to develop this system into the ultimate in size

and reliability,

One ;g»rou'p of engineers: and te chnicians is »d\e\}el'cioping‘ the: basic rf

‘modules. to.cover the entire frequency range for either 1/2 watt or 5. watts:

of power, Another group-is ‘dev‘el-opiin-g the transistorized modulator for

MCW or speech use.

_Only the cubical configuration has been applied in the construction of

experimental modules: thus. far,

VA
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3. 3 to 6. Mc Type Al Experimental Model System
3.1 ‘General

Flg. 1 is a composite schematlc diagram of the present 3. to 6 Mc

‘type Al Experlmental Model System. It consists of four basic modules in

(

the cublcal shape varying in size from als= 1/2 in, -cube.to a 2 in, cube.

These are pictured in Figures 2 and 3, This system is.capable of type. Al

trah'smis-si:on over-a crystal controlled frequency r‘angfe' of 3.to 6. Mc, If

"properly adJusted, it -will deliver ‘at the antenna post 1/2 watt or more of

power ‘to any load in.the impedance range of 40+_]40 (Jx can be JO) -ohms. to:

1200 + 31200 (JX can be JO) ohms.

: 3._.2 Ind1v1dual Modular Pa.cka.ges

3.2.1 'Rf"fﬁs;ci‘l‘la.tor-‘ Module

‘The ma.Jor change made in the prev10usly reported de51gn was. to

,replace the CR-vlS/U parallel resonant mode crystal with the CR~19/U series.

.r-‘estonar}t mode crystal, A more thorough analysis of this circuit revealed
that the CR= 18/ U crystal was. operating at its series resonant frequency
’ T - . s

rather than its anti-resonant frequency as. it ‘syh-ovuld.f The oscillator circuit

-as shown in Fig.:1 is essentially a grounded base amplifier with.an external

current feed=back path thrbli_g;hﬂlc:il_,()'l.' The: .SQ’R-*19/ U crystal unit presents.

a low impedance at its series. resonant f.r.equency', and therefore completes.

the rf ground path of the transistor base when it is plugged into the module,

R101 c-orn_plé.tes‘vthe: dc base. circuit, _‘L.l.Ol isolates the emitter rf circuit

from the.emitter dc bias circuit R102 and .C104, The collector tank circuit




—1

Y

O

O

‘supply to-obtain ,én.emitter bias current of 1, 5mA, and a -;I,VOV' collector

»-A_Ininiature‘ coaxial connector and teflon feed=throughs. are used for rf output
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is tuned just below the low frequency (3Mc) -end -of the band.so no harmonic
distortion will be generated as the crystal frequency is changed. The net=

work R103, R104, G106 and Cl07 divides the battery, 12v supply into a +2v

1
.

-supply, This network also provides voltage stabilization by equé_lizing any

: eupl;ly chan;;g»e.s\ on the 'emitte_'-r -and ‘collector, The RCA drift i:'ype. 2N384

transistor has been chosen in pr.efe'rence to. the equivalent Philco microalloy

diffused type b'e;ca’.use it is n';:o;"e- readily ax‘i.a.ilabl'e:; and there is more gpern-' .
: £or.r‘n-a1'1'ce. and a'pp]:ica_titon:)' techmca.l >i'n,f101;meiion.' é.boht it :;Lvailable.‘ ' The
e‘s‘cilia’cer fr-equer):cy can be Vari‘ed f;’.‘c})m, 3 Mc to 6: Mc simply by ehanging

the crylstai.' ., It will deliver 10 mw to a: 50..0hm re'slistive load over this. range.

“The dcfp'ovire:r '_i’nb'ut for 10 mw output.at 3 Mc is.12v at 5mA, and at 6 Mc it

ig 12v a.t 8mA, ) E - h ‘ -
e - " \ . ‘ | : 13 P f T .4 .
The c1rcu1t is built on-a’ prlnted c1rcu1t board in the top of a'l= 1/2
.. . Pl e
inch cubical ,copper .box. The: crysta.l plugs into a teﬂon socket in the top: -

+
L3

w1th a ;gr.'()unéiihg: clamp pr.ov"ided to grc‘mnd the .-czjys’.ta]. holdevr. . A ﬁub—.a .

-

' -
. . 4 . o

and dc"powef--c-enn-ectione' re s-pe7ctive1y'.‘
R105 ‘and R106 mounted in the bottom of the box drop the 12v supply

to furnish 6. 3v at 450mA to the rf amphfler tube fllament

PR . * N . Iy < et

3 2.2. Rf Powe“r A:nphfler Module

i

To el1m1nate the grld tank tumng adJustment tha.t was. used in the

+

«vo.ri‘ginal de sign, the slug‘ tuned input tra.nsf.ormer has been replaiced w.1th a

T o
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I

E ‘small toroidal wide=band transformer designated as T201 in Fig. 1‘,. The
output transfermer TIZ"(_)'Z. has been reduced in si zef,' and converted from a -
rotating knob type adjustment to ,a,l_s’l'idin-g type adjustme:nt. The reasons
for:these changes. were. to allow more rapid tuning across the band, -and
smaller packaglng. The grid bleck -ke;ying .method has been abandoned in

favor of cathode keying to eliminate the necessity -of a negative bias. supply,

With a B supply of +150 dc at.35 mAdec, it will deliver approximately 1. watt

0
i
i
i
D o to a 50 .ohm reé_istive.'lqad ‘over the.frequency range of 3.to 6 Mc. . With',a
B. supply of +135v dc at 30 mAdc, At wili-delifrer.appr.ozdmately 3/4 watt, The |
D required drive voltage at the input to 'T201 to obtain these power levels is 3.
D v.fo'lts:,pe,ak to peak over the ba.'»nd.'

’fhe- amplifier.is keyed f*on' and.®off" by switching the tube c'ath-ode.
D _g;-..ound return be.twee.nt _-gr-bunda;nd +50v dc. ’RZ.Q3 ,p‘;:‘ovide:s;‘.-sufficient grid
1 bias. to. protect the tube when it is '-e'i.the.r,;““ori'm or. tofft’,

The: module is houséd in a copper l=3/4 inch cubical container, It

) (-

serves.as a heat sink and rf shield.

®

Power.and keying lre"a,ds..are. attached externally to teflon feed=through \

te_r.min‘als";'- - Input.and output rf connections are made through sub~miniature

«coaxial connectors, - These are to provide good low loss and shielded rf

[ 3 [

“paths.
3,2.3 Side Tone Oscillator Module

The side tone 1 kc .oscillator is. designed.around a Bogue Type 2N160A

31 3

silicon transister. It.is.keyed.on' and ™off" simultaneously with the rf

(-

n"5 -

3
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‘of a 1-9/16 inch cubical box, . Att.a',-ciled to: the bottom of this box .is.a minia=

the top..
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amplifier, The switching action is.accomplished by biasing the transistor

into and out -of an oscillatory state. It will oscillate continuously if the

B:supply is off because this biasing voltage is obtained from 1t This cir=

.cuit will also be used as the master-oscillator for the 1 kc modulator,

' T.he'osciil’a‘_tor is. built on’ é,prin;ted circuit board that ‘foi'r'n's‘,the‘ top

]

ture hand kéy that .is._,d_e.s-.cr,ibed in: -.S_e:c.ti:on‘ 4 of this. report,

s B : .“ . .- ’ . o -
External power-and keying.leads. are connected to teflon feed=throughs.

v
e *

at the bage of.the box, ,Provision is. made for connecting a head set and

¢ A - J

external key. .thlgo‘u_g_h sub=miniature tip jacks. in the printed circuit board on

- 4

3., PO

3.2.4 Antenna-Goupler: Médule

A VHF suppressor network is incorporated in the antenna coupler:as:
éhqwn'-.in‘f‘F'ig,".l.“ - The attenuation vs, ,.frequency; impedance vs, frequency,
- ’ 1.~ £
and power tra.nsfer efﬁc1ency VS. frequency curves a.t room temperature. for

3
3 t

this ‘ne_twdr:k are illustrated in: Figs. ,5,. 6., ,and 7 re.s‘pectiv,ely. Fig.. 4 is.a

photograph of the pa.ckaged network showing the 1nternal constructmn layout

v \ N M ’.- . . 3

-

.and gmp’ha51‘z1n'g ‘theA size of .the unit, The norrunal 1nput a.nd output 1mpedance
is. 50 .;ohn;s. It has been -te-s.ted.,,in bo.th 1‘/,2 watt .and-S,l‘watt s.ys.tems., .and its.

“electrical characteristics. are very similar in either case, . The maximum

insertion loss of the tSuppre ssor over the 3.to 30. Mc range is 1 db,.and a CW

;s;ig}iél at 50 Mc 'is»att:_ernm.a.tédia;pplzdiiim'aiely 52 db, The input impedance

reaches a maximum of .62 A-oh.n;-s. at '8.1'5.,' Mc-and 24 Mc, and .a minimum of

4 .. e e

b
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.34 .ohms a.tllé Mc within the pass band The power transfer“‘effi-ciency: is.
gre#te_r than 85% over the operatin4g_'r'a.;11ge.'

The unit shown in Fig. 4 is. l-e;3/8 x 11./16\ x 5/8 inches,

;I‘:;) extend the frequené:y' ra;nge of the :c’ou_pl'e.r rne;tWork, the iinpgda.nce
'tra:nsfor:ma_,_ti:on network is bei’n‘g .capacitively tune'd,'_‘(;.“(-;'3.04_.in Fig, 1) rather
‘than inductively tuned as it Waé originally, The fiﬁe'. tuning loading coil that
was -at.,ﬁr‘st a slide type tuner has. be'e:n'r._eplaced by a rotary switch "FY_I?_’? tuner

~that controls a multi=tapped toroidal inductor (L.302 in Fig., 1). This coupler

‘ will match a 50 ohm impedance to any impedance in théprgviouély specified

‘load .ra.n;ge'tox‘r;e'r the 3. to:.()v,,M.c'bé,nd.' Its-v power .tréa.nsfer_-efficiency ‘when coms
'bi-xied.;wit}i,- the VHF suép‘r_e:ssor is dpproximately 75% in either the 1/2 watt or
-5 watt ¢ é;-s.el'."
The. coupler ,m:O'dule_ is mounf;ed ina 1=7 /8. inch cubical copper box,
Ithas a »suba:ﬁziniature' coaxial :conne»cfo‘r' for the rf "vpzowe.r .inputv,_ and an ihsu.;.-:
-il»_a_ted post with.a hé.nd '.adjxé_‘s.i‘:able nut for the antenna, The controls for its
i v gfdjus.tment‘ipr}otr:ude nthr.'ou'gh the top., | Tire' center control is. a cén‘centri_c‘-dua‘l'_
- shaft switch (Sl in Fig. . 1), for the coarse a.d‘jus‘tme‘nts-p_f the impedance tr.ans;
-fqrtr;me‘r‘ ‘and the antenna loading network, The fine .con-'t.:ro]f.s, C304 and.S2 sur=
‘round this switch, All controls ha‘x-r'e‘bee.ni designed so they\ can be adju,‘stgd

manually,

3.3 System:Operational-Procedure
1) A}_Sply' the power
-a) +12v dc with the negative side. grounded.

b) +150v dc-or +135v dc at 35mAdc with the negative side grounded,

e
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.é) . Plug inna CR=19/U vcé‘ry,sta'l unit of the selected fr.equency‘.f
3) .W‘ith the key :cl'o:s,.ed‘,v tune the rf a.mpli_ﬁer,:fo,r‘-'nigéq'mum
power into a 50 ohm 'l-c.)‘a;d."*:-
4) GCornect the coupler to the a.mpllfler and with the key closed, .

_tune the coupler for: ma.x1murn power output

i
i
0
0
i
'D
i
i
i
0
i
|

D * This. step is actually not necessary., It .can be combined with step 4 without
D, any noticeable effect on the output,’

D

=8e
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. Electro=Mechanical Design & Development

"The types of switching and tuning devices necessary to accoms:

3 C3
»

plish'the design of these hi ghiy' spe'c'ia’.liied ‘modules are not available com=

3

.-mercially, _’Ifh_e:refore;, aAcoinside:r;vay,_ble amount of time and effort has g_oné

-

into ;f:h-e: design and .de%re’lo_p-ment of such items as the following:
. 1) Tunable coil form assemblies, These assemblies are of
various forms. and sizes utilizing both 1/4 inch and 1/2 inch.

piston type ferrite slugs to:obtain high Q, small size, low

L J LJ

@ | ' fre quency_; tunable transformers.

e

2) Rotating multi=position. switches, For example Sl on Fig, 1

is. a..dual .control switch built on a piece of 1/16:inch epoxy lami«

-

nate approximately 1=5/8 inches square, One switch is a single.
pole 30 position, The other is.a single pole 15 position, This.
entire assembly requires a volume of 1 /2 .cu;. inch for mounting

‘whereas the smallest 12 position single pole switch now -on the

© . | market requires a .si,‘mi‘l_a_,'r‘volume; S2 on Fig, 1is a single

]

"pole_ 15 'pos:iti?pn.‘s'w_itch‘ constructed s.imil_a.__r,l;yr‘,~ It is approxi-

mately 3/4 inch square and requires a volume of 3/16 cu.

inch for .mo,untin_’g; ,Empha;s.'is is being placed .on r‘elia‘bility', |
;deitexllt :;ction'; :r:epr-,od'u:cibili'ty',' .and size in the development of |
these switches.

3) Miniaturé Hand ’_K-‘ey’.f The hand key pictured 1n the photo: of
Fig. 3.is the ;nioét :c.:o,rn:p'lex' d'-e_velo_p.edv_thus, far, Itis a tele=

‘scopic type of mechanism with retractable feet for mechanical

P I
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C

'stg,’bililty;: : By pulllin-g;;‘or ‘pushing on a small knob at the .:é‘xté rnal
end of the'. telescopic fp,o'rtion; the key is placed in an operating .
v -or ‘no.n‘ac)pel"aftix;gjl_)()s'j.i:i:on'.i Evaluation of this key has: shown |
that it ‘has no: bette r;'-‘cfé_'e'].‘-“. than a: much :smé.]le‘r 'a.nd"si_mpie'r'
key, It i‘-s;d,éfi'nite"ly' not as. re,habie;_ ,me'chanica'lly".i .‘ansve»‘quently‘,
‘ futt‘zre‘ :effart. will be .dinéréte;d toward producing an é,xtr:emély .
small, .é.i‘mple. key thatw111 have a good.tfeel™, gap and spring

_;.a_dju-s.tme‘nti,i and a.'-'_high degree of relia.bi]ity;':

| O

=10

1 3 D a3
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the .circuit less adaptable to AGC qontr-'ol;
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5. .MCW (AZ) and Speech (AS) Modulator Development
5.1 _.G.en'erfal- | ‘

For the A2 and A3 type systems. a completely transi s.to.ri‘zied',r'J‘::todu,ha

lator is in the br;eadboard_s_ta,ge; For developmental purposes, the modulator

design. .and.,d-e'v,el.opmenti has: been broken into two 'slecti'oné.., namely the micros
‘phone amplifier~speech clipper and fil_i:-e‘.r-., and the a‘ﬁ&io. power E-a._m‘plifi-er. :
. This. modula‘tor“wiil be -capab:lé of furnishhing; sufficient power for 100% modus

‘lation of either the 1/2 watt or 5 watt transmitters over the :Er:eque‘ncy,. range

of 150 to 2500 cps,

5,2 Microphone-AmplifiersSpeech Clipper "and Filter.

A two. stage transistorized transformerless low noise a'mplifie'i' as.

‘shown in Fig, 8.is being used for modulator experimentation, The RCA 2N215ts

. are small signal low noise germanium transistors, They will be replaced by

an equivalent silicon type in the final .design, The direct coupling feature
eliminates the necessity of large value .capacitbrs. ordinarily needed for low
frequency response. . This feature may have to be abandoned because it makes

<

The output of this.amplifier is being clipped with a transistor

- clipper circuit and its output is filtered before being fed to the power ampli-

fier, ,,._Clippinlg, and filtering results. in better voice recognizability and reduces.

the possibility ~:of':ov.e'rmodu1ati-on.' . Both LC and RC types of filters are being

‘tried, and thus far the RG types seem more pr3gctical so far as size is con=

-cerned, The inductors required for the LC type are quite large.’

, pll_a
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3 5.3 ‘Audio Power Amplifier

- An experimental 5 watt modulator amplifier is. shown in Fig. 9.

=J ' 'Here again germanium transistors. are being used for developmental purposes:
j ‘because they are less expensive than their silicon equivalents, Silicon types
- are now available for replacement in all of these stages, and will be used in

the final design, |
'The voltage amplifier boosts the signal from the speech clipper '
-and filter to the necessary drive level, " The driver is a class B.power ampli= '

N _ , .
© ,_fi.e,r*capable of driving the class B push~pull output stage or plate modulating

_a 5 watt rf T.a:rﬁplifie.i' ~pre.s'¢ntingl;‘a_, load of appr-omlma'.tely 5.5.K, .
-  The major pr:oblem-_tha_t has arisen thus far in the 5 watt plate

" 'modulator ‘design is. one of .component .s‘ibze.'» A search for.a 10 watt trans=’

CoO ) 3 3 3

former such as T2 ’i’n_Fig._ 9 with electrical characteristics and size suitable

H

- for the application ’re‘vgra.le.d.»that_'thé'_re is no. such item available commercially, .

U

The Baltimore Transformer-Co, volunteered to furnish a sample unit with a

maximum dimension of 1=7/8 inches, It is being :.ev,é.l_l.uatézd.;_ir_x the experimental

@

modulator,’

s s RO s

1 3

D

—3

o ]2

{

—— Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050004-2 — -



¥

Declassmed in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050004-2

6. . ' -Componenfs, and Maferials Evaluation
6.1 General

Since. svo,me of the components. selected for this application are.
rélativgly new, it was preopose.d to évaluate: a sampling of them to che-ck their
‘specifications and reliability, . Other components and materials are being
tested if t‘h-e*fe is any doubt thgt they might have a detrimental effect on the

mechanical or electrical reliability of the final modules.

6.2 . ‘Miniature Ci‘a_pjacito,rs.
Table 1 of Fig,. 10 is a comparison of the Capacitance and Q
Qualification Test measurements. of Micamold Type MQ~15 silver mica and

Vitramon porcelain miniature capacitors, These measurements were made

.column. one can see. that' 19 of 160 or 12% :of the Micamold _'ca;p.z‘z.c.i_tor‘s‘ exceeded.
.thel Sp'e'Cified-'i 5% tolezriaince*’ Wh‘erea-s‘ only_,' 4 of 80 or 5% of the Vitré.monts .
e”Xcve:ec}ed, the specified tolerance, More distressing is the fact that sev.evrba.].
v«o»f' the. Micamolds ade‘vig.te;d from their nominal value by as much as =40%,
- The poorest Vitramon deviated from its nominal value by =6, 33%. The Q!
measurements. revealed _'.tyﬁical values for these types of ca.p.?.citors.‘

The poor tolerance test results and examination of the Micamold
capacitor ,stfu.cture leads us to Believe that they might be susceptible to.
meoisture abs.orp,ti;o.ri".: It would be @Wi's;e to encapsulate such a -c.o,ﬁlponent |

‘ for obvious reasons. The exceptionally smaJl size of this type of mica
fcapa—c{it‘or: ‘mak.e'sx it very important to the project. Therefore more time is

D '_immediately after unpacking the ,ca.p.acit-qrs;: . Reading-down the "Failures"

‘being ‘spent on the evaluation of the El=Menco DM=15 equivalent type.
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6.3 ‘Miniature Resistors. -

,jSampie' lots of Allen=Bradley types of miniature low power

resistors have been temperature tested according to MILs=R= I'IA, . The
type CB: which was recently placed on the commercial market is. a fixed

composition 1/4~watt resistor, It is 3/32 inch in diameter and 1/4 inch long,

_Its temperadture cha;:acteri_sti-csrar:e similar to those of the widely used.1/2

watt;v_Alle‘n;IB,ré,dley fixed composition resistors, In Figure 11 is tabulated

nominal value from 100 ohms to 1 megohm,: The measurements. tabulated

.are those made at +25°C at the start of the :te:st; and th,'e; negative and positive.

temperature extremes of the test. In every case the resistance increases as

the temperature is raised or loweréd. .None of the units exceeded the +5%
tolerance limits. at. +25>0£C'." “Som‘e of them exceeded the +5% limit at the

temperature extremes, but in- novcase was the drift excessive enough to. warrant
: furth-e‘r inve stigation.

@' - Sample lots of AllennBradley type TR 1/10 watt + 5%. f1xed

* .

| composition resistors. were also ,te‘st»ed . They exhlblted cha.ra.ctenstlcs very

D . ‘the average r'e-e’ista‘nce values. of sample lots. (6.each) of resistors. ranging in:

e, . . . . .

~ similar to those of the type CB. . For 'co’mpa‘rison"-the test results are tabulated

E with the type CB in,Fig’.‘i 11,

E - . ‘The tyi)e TR is a,ppr:eximatei;r 1/ .16.,.inch iﬁ diameter "t.)y 5/ 32 linch‘
: in 'length".; Its. exceptionally sma]l size ‘Itla'l_ces, it very difficult to ha',r:tdle -‘and

E 1ts .color'«ced-e. ve‘ry';lifi:;icult. to read. Its ver;} low power rating limits its.

E :

0

usefulness. For these reasons it will not be used very widely in this applica=

Ation.:
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7. © Plans for the Third Bi~Monthly Period
‘The design and development of a resonance and antenna loading -
indicator will be initiated.  Investigations of methods considered better than

those wutili zir;g :inqande»fs,ce-fit la.#nps;é\‘nd':neo'n ,1éi._rn_l‘p's will be made.

v_frevq:ue-’n—cy_ bands, and into:-the 5 watt power :].-e'y:el."
. __l'ﬁ/iiz;iature» microphone evaluation will be started, and modulator |
:c;levelep,m'ent. will be 5<;7onﬁnu¢d. If time allows. ."'s\eve_r.a.l of the Al system modules

D ’ : RF circuit -desvig‘n_:,a.pd de.ve_lo__pment will be extended into the highei'
l will be encapsulated so enc_:'a’.psﬁlation; effects can be studied,

-

A s.yste-m%gi:ic\‘prfo gram will be set up for the electrical and mechanical

‘evaluation of prototype 'mfodule_gS~.:
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FIGURE 2
EXPERIMENTAL MODEL A—1| SYSTEM (VIEW 1)
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FIGURE 3
EXPERIMENTAL MODEL A-I| SYSTEM (VIEW 2)
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FIGURE 4 V.H.F SUPPRESSOR
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FIGURE 5
ATTENUATION VS. FREQUENCY OF VHF SUPPRESSOR
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FIGURE 7
POWER TRANSFER EFFICIENCY VS, FREQUENCY OF VHF SUPPRESSOR
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SPECIFIED TOL. + 3% MEASURED AT 3 MC

COMPARISON OF CAPACITANCE AND Q QUALIPICATION TEST MEASUREMENTS
OF MIGAMOLD MO-18 BILVER MICA AND VITRAMON PORCELAIN CAPACITORS,

Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050004-2

t LY
MPFR, NO. OF RELATIVE TO Y
© MICAMOLD = MM | NOMINAL | SAMPLES | AVG. AVG. MAX. + | MAX. - éa AVG. | MAX. | MIN
. VITRAMON = VIT C = vuf TESTED | C=uuf | % DEV. | % DEV. | % DEV. KD | Q Q Q
MM 20 10 20.0 +0.2 1+4. 50 -2.50 + 0. | 926 |1969 384
vIT 20 5 19.6 -0.8 +1.00 -4, 00 0 1748 3620 455
MM 24 10 23,7 -1.1 +3.75 -5, 80 1 517 | 638 | 426
VIT 24 - 5 22.8 -5.0 -3.75 -6.25 1 |1396 |2180 428
MM 30 10 25.8 -14.0 -3.00 47.00 5 736 |2676 291
VIT 30 5 29.1 «2.9 +1.00 -6.33 2 947 |1330 660
MM 36 10 34.0 -5, 7 +3.05 | -40.30 1 (2826 [6651 659 ©
vIT 36 5 36.0 +0.1 +139 -1.94 0 °|3679 |685%0 686
MM 43 10 40,3 -6.3 +1.16 -43.20 1 |225 |[4013 577
VIT 43 5 43.1 +0.1 +163 -0.93 0 |1455 2020 656
MM 50 10 47.9 -4.1 .40, 20 -24.20 1 14063 (9041 714
VIT 51 5 50.6 -0.8 +2.55 -4.12 0 (1549 (2375 656
MM 56 10 52,2 -6.7 +2.86 -26.6 2 95 (2174 516
VIT 56 5 54, 4 -3.5 -2.68 -4,.82 0 (1659 (2520 00O
MM 68 10 66,0 -2.9 -132 -4, 26 0 2598 13320 | 595
VIT 68 5 67.1 -1.3 +2.50 -3.68 0 4026 4550  R050
g " FIGURE 10
? PAGE lof 2
1
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i g TABLE 1
} COMPARISON OF CAPACITANCE AND Q QUALIFICATION TEST MEASUREMENTS
! OF MICAMOLD MQ-15 SILVER MICA AND VITRAMON PORCELAIN CAPACITORS,
1; SPECIFIED TOL. + 5% MEASURED AT 3 MC
MFR, NO. OF RELATIVE TO 0% | i
MICAMOLD = MM | NOMINAL | SAMPLES | AVG. AVG. MAX. + | MAX, - 551: AVG. | MAX. | MIN,
VITRAMON = VIT C = uuf TESTED | C=uuf | % DEV. | % DEV. | % DEV. “p| @ Q Q
MM 75 10 72,1 -3.9 -1.60 -5.47 2 1453 | 1933 | 1028
: VIT 75 5 73.2 -2.3 ©1.73 -3.07 0 7128 | 13900 | 3430
1 MM 82 10 74.9 -8.6 +146 -22.32 4 | 3600 | 6040 | 1232 .
] VIT 82 5 80.3 -z.1 -0.12 -378 0 7526 | 15500 | 1650
‘MM 91 10 90.5 -0.6 +1.87 -2,53 0 | 2433 | 3653 | 836
: VIT 91 5 93,0 +2.2 +4.18 -0.55 0 3775 | 5680 | 1785
MM 100 10 99.2 -0.8 +2.10 -4.20 0 | 2804 | 6413 | 952
VIT 100 5 101.0 +1.0 +3. 80 -3.50 0 3092 | 6380 | 1448
MM 150 10 146. 1 -2.6 £+3.80 -14.53 2 3696 | 7075 | 1835
VIT 150 5 144.9 -3.4 -1.40 -5.40 1 7916 | 27800 | 2080
MM 180 10 178.9 -0.6 +450 -3.11 0 | 2913 | 3938 | 2235
VIT 180 5 181.6 +0.9 +1.94 -0.17 0 5477 | 8560 | 2855
. MM 200 10 196.2 -1.9 +0.65 -3,75 0 | 6331 | 18135 | 1823
! VIT 300 5 304, 4 +1.5 +3.63 -3.10 0 | 0080 | 11650 | 3230
F MM 500 10 489.8 -2.0 -016 -3.50 0 3648 | 7838 | 1254
B VIT 510 5 509. 5 -0.1 +4,65 -2.80 0 3852 | 4930 | 2670
! K
L J

[ S—

* A failure is one that fell out of the + 5% Capacitance Range.

-

FIGURE 10
PAGE Z of 2

Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050004-2



-
b= = L Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200050004-2 === ~— -]

% LN

|
1

RESISTANCE TEMPERATURE CHARACTERISTICS
. ¢

DESCRIPTION:
ALLEN-BRADLEY, TYPE CB, 1/4 WATT + 5% ALLEN-BRADLEY, TYPE TR, 0.1 WATT + 5%
NOMINAL AVG, R AT T OF 6 EA,_LOTS NOMINAL AVG, RAT T OF 6 EA, LOTS
R = OHMS 28°C -55°¢C +105°C R = OHMS 25°C -55°C +105°C

100 100.6 102.1 101.9 100 98. 57 100. 69 99, 34
220 215, 2 219. 4 218.9. 220 216. 33 220,95 219, 64
330 329.3 335.3 336, 4 330 329. 32 338, 41 334,38
470 463.5 476.0 469, 4 470 462, 88 473.79 471, 68
680 675. 3 691.7 688.9 680 684, 11 703, 92 693, 93
K OHMS K OHMS
1. 000 986, 1 1.015,1 1.003.2 1. 000 992, 37 1.028, 33 1.002, 22
2.200 2.132.8 2. 200, 4 2.197.5 2.200 2.181.1 2.239.7 2.229.3
3. 300 3,287.8 3. 408, 7 3.396.8 3. 300 3,235.6 3.345.9 3.299.0
4. 700 4,649.7 4.800.8 4.832.2 4, 700 4,732.6 4.942.8 4.831.1
6.800 6.772.9 6.937.3 7.127.1 6.800 6.793.8 6.984.7 7.003.9
8.200 8.169.1 8.425.4 8.516.6 ° 8. 200 8.090.6 8.341.8 8.283.9
10..000 9.964.0 10. 284. 10, 399, 10, 000 9.852, 3 10, 186. 5 10,111,
22. 000 21, 654, 22,651, 22, 421, 22,000 21, 891, 22. 484, 22. 763,
33, 000 32. 680, 34, 167. 37, 040, 33, 000 32,814, 33,825, 32, 380,
47.000 47, 546, 49. 405, 50, 119, 47.000 46, 942, 48, 920, 48, 414,
68,000 67.979. 72.226. 70,011, 68. 000 68. 389. 70.627. * 71. 163,
"82.000 82. 514, 86. 368. 87.396. 82.000 | 82.833, 84, 376, 87. 286.
100.0 98. 71 102, 76 103, 88 100.0 100, 96 102, 58 105, 42
220.0 217, 97 225,78 234,38 220.0 225,76 . |228.69 231,87

- 470.0 470, 66 497.18 497, 47 330.0 341, 43 335, 19 359, 78

.« 680.0 682. 14 710, 71 721. 84 470.0 479.87 479,73 499, 76

~ 820.0 821,73 853. 89 879, 53 680, 0 715, 83 736,02 737, 41

‘ 820.0 856. 76 872.99 884, 05

' MEG OHMS MEG OHMS

t 1.000.0 0.987.3 1.043.9 1.035.3 1.000.0 1. 050, 4 1.057.5 1.093. 4

‘ Figure 11

;
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